Abstract The goal of this paper was to determine predictors of having a weight gain goal in early pregnancy. In 2008, we administered a 48-item survey to 249 pregnant women attending obstetric visits. We examined predictors of women having a goal concordant or discordant with 1990 Institute of Medicine (IOM) guidelines, vs. no goal, using binary and multinomial logistic regression. Of the 292 respondents, 116 (40%) had no gestational weight gain goal, 112 (39%) had a concordant goal and 61 (21%) had a goal discordant with IOM guidelines. Predictors of a guideline-concordant goal, vs. no goal, included sugar sweetened beverage consumption \ vs. C 1 serving per week (OR = 2.4, 95%CI: 1.1, 5.7), physical activity C vs. \2.5 h per week (OR = 3.6, 95%CI: 1.7, 7.5), agreeing that 'I tried to keep weight down not to look pregnant' (OR = 14.3, 95%CI: 1.4, 140.5). Other predictors only of having a discordant goal (vs. no goal) included agreeing that 'as long as I am eating well, I don't care how much I gain' (OR = 0.3, 95%CI: 0.2, 0.8) and agreeing that 'if I gain too much weight one month, I try to keep from gaining the next' (OR = 4.1, 95%CI: 1.6, 10.4). Women whose doctors recommended weight gains consistent with IOM guidelines were more likely to have a concordant goal (vs. no goal) (OR = 5.3, 95%CI: 1.5, 18.6). Engaging in healthy behaviors and having health providers offer IOM weight gain recommendations may increase the likelihood of having a concordant gestational weight gain goal, which, in turn, is predictive of actual weight gains that fall within IOM guidelines.
Introduction
Gestational weight gains outside Institute of Medicine (IOM) guidelines are associated with adverse maternal and infant outcomes [1] . Women who gain below the IOM recommendations are at higher risk for having preterm birth, small-for-gestational age and low birth weight infants, while women who gain above the recommendations are at higher risk for high birth weight and large-for-gestational age infants and development of overweight in adolescence and adulthood [1] [2] [3] [4] [5] . Identifying modifiable characteristics that are associated with achieving recommended weight gains during pregnancy may be a first step in developing interventions to promote appropriate weight gains.
The amount of weight a woman plans to gain during pregnancy may be more easily modifiable than other identified predictors of gestational weight gain such as prepregnancy weight, race/ethnicity, parity and age. In a study by Cogswell et al. of a nationally representative sample of 2,237 women, those who had a weight gain goal greater than recommended were six times more likely to have an actual weight gain that was excessive according to IOM guidelines, compared to those who had a goal within the recommended range [6] . The few studies examining predictors of having a weight gain goal have generally focused on socio-demographic characteristics. Among 1,198 women of diverse race/ethnicity in California, Stotland et al. found that pre-pregnancy body mass index (BMI) was the strongest predictor of having a weight gain goal outside the IOM guidelines [7] . Other factors that were associated with having a weight gain goal were Latina race/ethnicity, and low educational status. Lack of provider advice, or provider advice to gain above or below the guidelines, were also associated with having a goal.
Little information is available regarding other potentially modifiable predictors of having a weight gain goal during pregnancy. The purpose of this paper was to determine modifiable predictors of women who have a weight gain goal at the beginning of pregnancy.
Methods
From April to July 2008, clinical staff distributed 48-item questionnaires to women in the waiting rooms of obstetric clinics at five practices of Harvard Vanguard Medical Associates, a multispecialty group practice in eastern Massachusetts. Women were eligible to participate if they were 18 years or older, were currently pregnant, and had not previously filled out the questionnaire. Willing participants provided written informed consent. We also requested contact information to obtain additional consent from women willing to give us access to their electronic medical records. Of the 292 respondents, 165 agreed to further contact, and 99 subsequently provided written consent to access their medical records. The Harvard Pilgrim Health Care Human Subjects Committee approved the study protocol.
Our primary outcome was the presence of a gestational weight gain goal. We determined this outcome based on participants' response to the question ''When you first realized you were pregnant, did you have an idea in mind of how much weight you planned to gain during your pregnancy?'' Women who responded that they did have a goal were then asked, ''About how much weight did you plan to gain?'' We categorized women's reported goals as concordant or discordant with 1990 Institute of Medicine gestational weight gain guidelines [8] .These guidelines recommended gains of 28-40 lb for underweight women, 25-35 lb for normal weight women, 15-25 lb for overweight women and at least 15 lb for obese women. Because these guidelines did not include an upper limit for women with pre-pregnancy BMI more than 29, we used 25 lb as the upper limit for these women, as has been done elsewhere [5] .
We considered a number of medical, socio-demographic, behavioral and attitudinal factors, all self-reported on the questionnaire, as potential risk factors of having a gestational weight gain goal. Medical factors included parity and pre-pregnancy BMI, which we calculated from selfreported pre-pregnancy weight and height. Socio-demographic factors included annual household income, age, education and race/ethnicity. Behavioral risk factors included diet over the past month, namely intake of fruits and vegetables, sugar sweetened beverages and fast food; number of hours per week spent engaged in light/moderate or vigorous physical activity during the 12 months prior to their pregnancy; and weight loss in the year prior to pregnancy. We assessed these behaviors using validated questions that have been used in other prenatal cohort studies [9] . Attitudinal factors included responses to the questions outlined in Table 1 answered on a 4 point Likert scale, which we adapted from a Pregnancy and Weight Gain Attitude Scale [10] .
Among the 99 women who provided additional consent for access to their medical record, we calculated actual gestational weight gain by subtracting self-reported prepregnancy weight from the last clinical weight recorded prior to delivery. We categorized gain as inadequate, adequate, or excessive, according to 1990 IOM guidelines.
Data Analysis
We conducted all analyses using SAS version 9.0 (SAS Institute, Cary, NC). We first examined maternal characteristics according to the presence of and appropriateness of the woman's gestational weight gain goal. We used oneway analysis of variance to compare means for continuous variables, and v 2 to examine differences in categorical variables.
We next examined associations of maternal characteristics with the outcome using logistic regression. We first used a forward purposeful selection model building approach to identify all predictors statistically significant on bivariate analysis (likelihood ratio test P value B 0.05) of having any goal vs. not having a weight gain goal. Lastly, we fit a multinomial logistic regression model with the three level outcome: no goal, goal discordant with IOM guidelines, and goal concordant with IOM guidelines. We included predictors identified in the binary logistic regression models to obtain multivariate odds ratios (ORs) and 95% CIs.
Results
Of the 292 women who responded to the questionnaire, 116 (40%) had no gestational weight gain goal, 112 (39%) had a goal concordant with IOM guidelines and 61 (21%) had a goal discordant with guidelines. Seventy-six women (30%) had an annual household income of less than $70,000 per year, 130 (46%) had never given birth before, 177 (62%) were between the ages of 25 and 35, 190 (65%) were white and 106 (36%) were overweight or obese (BMI C 25 kg/m 2 ) ( Table 2 ). Almost half of the women reported actively trying to lose weight the year prior to getting pregnant, 90% agreed that obesity is an important problem in society, and 35% were satisfied with their weight prior to pregnancy. Most (95%) reported trusting the weight gain advice they received from their doctor ( Table 2) .
The final variables included in the logistic regression models were: income, race, agreeing with 'if I gain too much weight one month, I try to keep from gaining the next', 'as long as I am eating well, I don't care how much I gain' and 'I tried to keep my weight down to not look pregnant', sugar sweetened beverage consumption, and moderate physical activity. Notably, age, pre-pregnancy BMI, parity, weight satisfaction, weight loss efforts before pregnancy, and intake of fast food or fruits and vegetables, were not independent predictors of having a weight gain goal. Women who had an annual household income of greater than $100,000 per year were more likely to have a (Table 3) . We then used multinomial logistic regression to examine associations of these predictors with the three level outcome: no gestational weight gain goal, goal discordant with IOM guidelines and goal concordant with IOM guidelines (Table 3 ). Many factors were similarly associated with an increased likelihood of having either a concordant or discordant goal, including higher income, white race/ethnicity, less sugar sweetened beverage consumption, and more physical activity (Table 3) . However, responses to two questions were associated with having a discordant, but not concordant goal and for one question was associated with a having a concordant but not discordant goal. Women who agreed that 'as long as I am eating well, I don't care how much I gain' were 70% less likely to have a discordant gestational weight gain goal vs. no weight gain goal (OR = 0.3, 95%CI: 0.2, 0.8). Also, women who agreed that they 'if I gain too much weight one month, I try to keep from gaining the next' were 4 times more likely to have a discordant gestational weight gain goal (OR = 4.1, 95%CI: 1.6, 10.4) and those who agreed with 'tried to keep weight down to not look pregnant' were 14 times more likely to have a concordant gestational weight gain goal compared to having no goal (OR = 14.3, 95%CI: 1.4, 140.5).
Only 111 (40%) women reported having received a weight gain recommendation from their doctor. Among these 111 women, those who received a weight gain recommendation from their doctor that was consistent with IOM guidelines were 5 times more likely to have a concordant goal, compared to those that did not have a goal (OR = 5.3, 95%CI: 1.5, 18.6) after adjusting for gestational age, race and income. Similarly, of the 199 women who saw a midwife, those who received a gestational weight gain recommendation from their midwife consistent with IOM guidelines (49%) were more likely to have a concordant weight gain goal (OR = 18.9, 95%CI: 2.0, 176.9). Among the subset of 99 women who provided consent for access to their medical record, 48 (49%) had a concordant goal, 26 (26%) had a discordant goal and 25 (25%) had no goal. Of those who had a concordant goal, 22 (46%) had an actual gestational weight gain within the IOM guidelines, 18 (37%) excessive gain and 8 (17%) inadequate gain. For those with a discordant goal, 9 (35%) gained within the IOM guidelines, 14 (50%) excessive and 4 (15%) inadequate. For women who did not have a gestational weight gain goal, 6 (24%) had adequate gain, 14 (56%) excessive, and 5 (20%) inadequate. In unadjusted analysis, compared with women who had no weight gain goal, women who had a concordant goal were 65% less likely to have excessive weight gain (OR = 0.35, 95%CI: 0.1, 1.1) although confidence intervals included a null effect in this small subset. Results were similar in analysis adjusted for race and income (OR = 0.42, 95%CI: 0.1, 1.4).
Discussion
In this study of 292 pregnant women in Massachusetts, women who had negative attitudes towards weight gain were more likely to have a discordant gestational weight gain goal. However, women who reported a healthier diet and who engaged in physical activity were more likely to have a gestational weight gain goal that was concordant with guidelines. Women whose doctor or midwife recommended weight gains consistent with IOM recommendations were more likely to have a concordant gestational weight gain goal compared to those whose providers recommended gains inconsistent with recommendations. In the subset of women with data on actual gain, women who had a weight gain goal concordant with guidelines were less likely to have excessive gestational weight gain, although these findings were of marginal significance. These findings suggest that receiving weight gain recommendations from a health care provider that are consistent with guidelines, and engaging in healthy behaviors may increase the likelihood of having a concordant gestational weight gain goal, which, in turn, is predictive of actual weight gains that fall within IOM guidelines. Women with lower income and of racially and ethnically diverse backgrounds were less likely to have a gestational weight gain goal. These results are similar to Stotland's finding that women who were Latina or had less education were more likely to have a discordant goal [7] . In other studies, women of lower socioeconomic status and of ethnically diverse backgrounds are at higher risk for postpartum weight retention [11] and for overweight and obesity [12] . Therefore our findings that these women are also at risk for not having a gestational weight gain goal seems reasonable. We did not find pre-pregnancy BMI to be a strong predictor of having a gestational weight gain goal, perhaps because some women mis-reported their prepregnancy weight, because BMI and goal setting are each independent predictors of weight gain.
We found that women's attitudes related to weight gain were associated with their weight gain goals. Few studies have looked at the relationship between weight-related attitudes and pregnancy weight gain. Women with negative attitudes about weight gain, or a history of dieting, may gain in excess because they experience disinhibited restraint during pregnancy [13, 14] . The women in our study who experienced these negative attitudes were more likely to have a discordant gestational weight gain goal, which may put them at risk for gaining in excess during pregnancy.
Finally we found that women who reported healthier dietary and physical activity patterns were more likely to have a concordant gestational weight gain goal. Although to our knowledge this finding has not been reported in the literature, others have found that women who have healthier diets and who engage in physical activity are more likely to have gestational weight gains within the recommended ranges [9, 16] . These women may also share a general concern for health which results in increased attention to health guidelines.
In intervention studies, other authors have found that having a weight gain goal is an important part of achieving appropriate gestational weight gain. For example, one study found that that having a weight gain goal may make a woman more involved and active in her own management to prevent excessive weight gain [17] . Similarly, interventions that address goal setting as well as nutrition and physical activity have been successful in preventing excessive weight gain during pregnancy [18, 19] . In particular, we found that women who receive a recommendation from a provider that is consistent with IOM guidelines are more likely to have a concordant gestational weight gain goal. Goal setting is a key component of behavior change theories [20] .
Our findings must be interpreted in the context of the study design. Our participants were a convenience sample of mostly white well-educated women, which may limit our ability to generalize to other populations. We were not able to obtain consents to collect medical record information on all women; therefore our sample size may have limited our ability to detect significant associations between gestational weight gain goals and actual weight gain.
Given that many women do not gain within recommended ranges, it is important to identify modifiable characteristics associated with achieving appropriate recommended weight gains. Helping women set a weight gain goal should be a key component of future ante-and prenatal interventions. Additionally, clinicians should educate all women about recommended gains, especially vulnerable populations and women who demonstrate negative attitudes towards gestational weight gain.
